The client brief not being met by the final construction project could be due to a lack of clarity and collaboration causing substantial difficulties. As the final endproduct on a construction project is most heavily influenced by decisions made in the earliest stages, there lies an important necessity on clients clarifying their requirements collaboratively with the project team from the start. The impact of collaborative work from the genesis of a project is stressed especially with the implementation of Building Information Modelling (BIM) on projects, particularly with the UK government mandate to adopt BIM Level 2 by 2016 on all of its projects. The crux of enabling the realisation of BIM Level 2 lies in the clients and project team understanding how the Asset Information Model (AIM), 1 of the 8 Pillars of Level 2 BIM, is informed by the client requirements formed collaboratively with the team. This paper sets out the investigation of the collaborative development of information requirements for the AIM by the client and project team. This investigation is informed by the findings of a pilot study, involving 10 design firms, where qualitative semi-structured interviews were conducted to determine designers' perceptions, attitudes and experiences of BIM implementation, especially at the early stages of the design process. This paper reports the results of the pilot study outlining challenges faced by designers in key thematic areas. Team-oriented challenges highlighted collaboration and clarity of client requirements as key problematic areas.
Introduction
Poor client leadership and team fragmentation have been heavily criticised as it leads to the client brief not being met, forming poorly informed decisions, delays, overspend, waste, disputes, inefficiencies, and overall dissatisfaction of the construction project [1] [2] [3] . The necessity for collaboration between the client and team from the genesis of the construction project was brought to light [4, 5] . Wolstenholme et al. [6] stressed that implementing these recommendations for improvement will have long-lasting, positive effects on the construction industry and working practices.
A significant Government Construction Strategy was published in 2011 with the aim to enhance collaboration between the client and project team with the means of adopting Building Information Modeling (BIM) Level 2 on all of its projects by 2016 [7] . The Asset Information Model (AIM), 1 of the 8 Pillars of BIM Level 2, is required to be developed collaboratively by the client and project team [8] . This study sets out an examination of client and project teams developing information requirements for the Asset Information Model (AIM). The sections that follow encompass a background literature review on BIM Level 2, collaboration between the client and team from the start of a construction project, and the developing information requirements for the AIM. Subsequently a research framework intended to be adopted for this study, based on findings from a pilot study, will be proposed.
BIM providing a platform for collaboration
BIM is a means to managing construction projects through collaboration [16] . The UK BIM Task Group [17] explains that the movement to adopt BIM Level 2 by 2016 is to modernise the construction sector over the subsequent years. Similarly, Saxon [18] deduces that the construction industry has a strong basis for BIMdriven development, concluding that adopting BIM throughout the entire project lifecycle presents an opportunity for economic growth that can be realised by 2020 as the improvement in collaboration will lead to the reduction in time, cost and risk.
Azhar and Cochran [19] define BIM as a process where client requirements are used to build up a shared model that is "data-rich, object-oriented, intelligent and a parametric digital representation" of a construction project, utilised by all project stakeholders. An enormous benefit of BIM implementation is early collaborative decision-making between the client and project participants leading to numerous benefits including the following: greater integration between the various disciplines forming a construction team, a strong link between design decisions and costs, early virtual prototyping, simulations and improved visualisations, optimal asset performance, feedback of data, waste reduction in the construction process due to detailed asset and lifecycle planning, decreased errors in documents, reduction in capital costs, improved construction outcomes, higher predictability of performance [20] [21] [22] .
To assist clients and the project team with correct BIM implementation from the outset of a construction project, publications such as the BIM execution plan were released to give guidance on how to formulate and communicate client specifications and purpose of the BIM models within tender documents for the designers and constructors [17] . The need for clarity of this process resulted in the 8 Pillars of BIM, which were constructed by the UK Government [23, 24] .
The 8 Pillars of BIM and developing information requirements for AIM
Each of the 8 Pillars cohesively inform the implementation of BIM to its maximum benefits [23, 25] : PAS 1192-2:2013 is a publically available specification detailing how to digitally manage a project; PAS 1192-3:2014 is a specification about how to digitally manage an asset; PAS 1192:5 is another specification regarding information security; BS 1192-4 is a British Standard including information about effectively sharing information digitally; the BIM Protocol is a document that deciphers the important legal matters underpinning BIM; Government Soft Landings specifies a graduated handover of projects with targets to measure the progress; Digital Plan of Work is a cohesive plan of work that spans across all disciplines involved in a project; and Classification which clarifies how information and processes surrounding BIM are classified. BIM Level 2 lies in the clients and project team understanding how the 8 Pillars interact together. Below, Figure 1 defines the interactions of parts 2 and 3. As presented in the above figure, all output models are substantiated by the Plain Language Questions (PLQ). Bryde et al. [27] explain how the Pillars of BIM interact: PAS 1192-2 informs the Project Information Model (PIM) during the construction phase and PAS 1192-3 respectively informs the Asset Information Model (AIM) for the operational phase. These models are verified against the Employer's Information Requirements and Organisational Information Requirements, which in turn constructs the Asset Information Requirements (AIRs). To fulfil the objectives within the PAS and BS documents, the classification scheme is compelled to be proficient in encapsulating all information and data within the Common Data Environment (CDE) across the Digital Plan of Works.
Birchall and Harris [26] encourage that the requirements informing the AIM in particular put forth the potential to eliminate waste from the project processes generating better project outcomes. The immense positive potential for the operators of the asset is generated as facilities management are engaged with the project from its genesis, promoting a relationship with the client from the earliest stage, thus a competitive edge is created for the facilities managers and supply chain as problems and risks are resolvable earlier on [28] . Moreover, Mohandesa et al. [8] support that the focus on the project itself and end users created by the information requirements specifying the AIM produces an overall improved endresult; it is evident that the development of the information requirements for AIM by the project team is an important factor that influences the entire project.
Research gap
Volk et al. [29] confirm that the BIM movement will progressively affect the construction industry and practices globally, increasing the need for research in this area to resolve any arising problems and provide guidance. Although BIM has been researched extensively over the past few years [30] , there are research gaps needing to be filled.
Walker [31] describes that BIM implementation involves clients and project teams working collaboratively from the genesis of a construction project to produce information requirements that feed into the AIM, which critically impact the project end results. To implement BIM correctly, an all-inclusive decisionmaking process is needed where all team members are feeding into the project expectations and requirements [10, 32] . The importance of client and project team collaboration from the earliest stages of a project has been stressed by many including Lew and Lentz [33] , Mileham and Currie [34] and Uher and Loosemore [35] . Simultaneously, the importance of the project team developing information requirements to produce the AIM has been highlighted by several including, Birchall and Harris [26] , Mohandesa et al. [8] and Arayici and Coates [28] .
Despite research efforts, there is a research gap regarding the culmination of these important topics, scrutinising the collaborative development of information requirements for the AIM project by the client and project team from the earliest stages. This study will aim to fill this key research gap by proposing a research framework that is likely to include questionnaires and case studies.
Proposed research framework
This study adopts a combination of qualitative and quantitative approaches, resulting in a mixed method research approach; this is to obtain instrumental and intrinsic insight into the research topic as elucidated by Johnson et al. [36] .
The mixed method incorporates quantitative research, which gives the opportunity to discover correlation, emerging patterns and causal relationships, but can be very general and doesn't allow for in-depth exploration of the social aspects [37] . This is counteracted by qualitative research which is based on perceptions, impressions, experience and trends offering the opportunity to produce results that have great depth but cannot apply extensively across the industry [38] . Undertaking the mixed method approach therefore gives opportunity for an in-depth exploration through qualitative research whilst producing results that also apply extensively across the industry due to the incorporation of quantitative research.
The case study approach was chosen as it facilitates a more in-depth form of research, which gives an opportunity to discover both the hard and soft aspects involved in process change and organisational relationships; Yin [39] accentuates the aspects of case studies being flexible, meticulous, systematic, narrow and indepth investigation, descriptive, focused on themes and able to provide more realistic responses than a statistic study -these are all supportive of the type of research that needs to be conducted.
The case study research will involve selecting projects and collecting data through documents, models and undertaking observations and semi-structured interviews to accumulate people's perceptions, ensuring that similar matters are discussed and collected data is akin, thus comparable. Patton [40] expresses that semi-structured interviews provide a greater focal point than a casual interview, but proffers autonomy and flexibility. Direct observations provide an overview of sampled situations therefore the researcher cannot participate and become immersed in the context [41] . As a direct observer of situations like client and project team meetings, Yin [39] advises that the researcher remains purely observant without participation, unobtrusive, unbiased and detached.
Yin [39] supports that case studies provide intensive conclusions with great depth, rather than extensive conclusions; therefore it is a strong form of exploratory research which will be undertaken for this study, seeking to investigate processes and collaboration between clients and project teams in the development of information requirements for the AIM. However due to the mixed method approach, the questionnaires will provide broad findings across the industry [42] , uncovering patterns and correlations about the topic on a larger scale across the construction industry.
However, due to the nature of in-depth research studies, there are some inevitable limitations that must be considered at this stage. Case studies are found objectionable as the intense exposure is said to create biased findings however case studies are also most suited for capturing social processes and relationships [39] . To overcome the data being limited, the research will include two or three case studies rather than a single-case study in order to compare and contrast whilst capturing a wider scope of clients and project teams. Another limitation of the case study approach highlighted by Piekkari and Welch [43] is the potential lack of appropriate case studies. To avert this shortcoming, adequate preparation and prior-communication with professionals in the industry will be undertaken to ensure that pre-selected construction projects with good access are available for investigation, in the case that the questionnaires do not result in a selection of suitable case study options.
Pilot study
A pilot study was conducted where qualitative semi-structured interviews were adopted to collect data from design firms regarding the challenges of implementing BIM. The research strategy of interviews was chosen to explore the designers' perceptions, attitudes and experiences. For the pilot study, invitations were sent to design firms (i.e. architectural and engineering) in London, UK. From the 60 invitations to participate, 10 firms confirmed. Table 1 depicts the profiles of the firms and interview participants.
The participants' interviews were recorded, transcribed verbatim, crosschecked iteratively, coded with the use of QS NVivo 10 which led to the generation of themes, including team oriented challenges which are explored in the next section.
Findings and discussion
The analysis resulted in the classification of challenges faced by designers in key thematic areas including design-specific challenges, team-oriented challenges, project-related challenges, industry-related challenges, BIM-specific (technology) [7] .
The challenges faced by designers regarding BIM implementation forms the basis for further research to discover the means of overcoming the challenges. Leading from these findings regarding the need for clarity and collaboration between the client and team, the proposed research strategy for this study was developed. As the development of information requirements for the AIM should be done collaboratively by the client and the team from the start of the construction project, the proposed study will focus on this area.
The contribution of this study will be an output of the identification of criteria for the collaborative development of information requirements for the AIM by clients and project teams from the earliest stages of a construction project, the key challenges and how to overcome them. A by-product from this is the development of a briefing guide for clients and project teams alike, providing advice and insight on good and bad practice with a matrix of recommendations and criteria for the development of information requirements for the AIM from the earliest project stages. This can provide guidance for all project team members adopting BIM; advice for clients and project teams developing information requirements for the AIM; and knowledge that can be utilised by various stakeholders from the government, industry and university teachers and students delivering and learning material related to the topic.
Conclusion
The need to manage complex information within a project throughout its different stages handled by the client and project team, calls for a collaborative platform [44] . The UK Government recognised this need and mandated the adoption of BIM Level 2 by 2016 to manage project information collaboratively and simultaneously resolve problems ingrained within the industry [45] . The previously conducted pilot study confirms that clarity of the client brief and project team collaboration from the genesis of the project is necessary to implement BIM correctly and mitigate the current challenges being faced by project team disciplines.
The collaboration between the client and project team is pivotal in the development of Information Requirements that feed into the AIM, 1 of the 8 Pillars of BIM Level 2 [8] . The study proposes a research strategy of questionnaires followed by case studies to examine client and project teams developing Information Requirements for the AIM from the earliest stages of a construction project.
